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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the Invention was made. 

Claims 1-3, 5-7 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Masino (US 7,030,582). 

With respect to claim 1 , Masino teaches a method of electronically commutating 
a permanent magnet rotor brushless do motor (fig. 1, 110) having three phase stator 
windings (fig. 1 , 1 1 1-1 13) for producing rotating magnetic flux comprising the steps of: 
commutating current to successive combinations (column 2, lines 41-65) of two of said 
windings to cause flux rotation in a desired direction, sensing (fig. 1 , 130) in only one of 
said windings the periodic back EMF (column 3, lines 1-7) induced by rotation of the 
permanent magnet rotor, said sensing being enabled in the two out of six 60° intervals 
of flux rotation when the sensed winding has no current commutated to-it (in 3 phases, 
120 degrees out of phase motor, each phase has 2 commutation intervals every full 
rotation, 360 degrees; column 8, lines 20-43), digitising said sensed back EMF signal in 
said one winding by detecting the zero- crossings of said signal (column 4, lines 50-59), 
determining a half period time of said signal by obtaining a measure of the time between 
the pulse edges in the digitised signal which are due to zero crossings(figs. 2a and 2b 
are digital versions of applicants fig 4, half period is going to be 180 degrees, 1 zero 
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cross every 180 degrees; column 8, lines 20-43), from said half period time deriving the 
60° flux rotation time (commutation period) and causing each said commutation to occur 
at times which are substantially defined by each logic transition in said digitised signal 
due to zero crossings and at the derived 60° and 120° angles of flux rotation which 
follow said zero crossings (with 180 half cycle, dividing by phases 3, gives 
commutational intervals of 60 degrees, next being 120; column 8, lines 20-65; fig. 10 
zero crosses every 60 degrees from 3 phases). 

With respect to claim 2, Masino teaches a method according to claim 1 wherein 
said derived commutation times are determined by calculating one third and two thirds 
respectively of said half period time (with 180 half cycle, dividing by phases 3, gives 
commutational intervals of 60 degrees, equivalent to 1/3 and 120 degree, equivalent to 
2/3; column 8, lines 20-43; fig. 10, zero crosses every 60 degrees). 

With respect to claim 3, Masino teaches a method according to either of claims 1 
or 2 wherein said half period is a moving average of a succession measured times 
between zero-crossings (with each phase commutating once every half cycle and twice 
every full cycle (360); fig. 10 zero). 

With respect to claim 5, Masino teaches an electronically commutated brushless 
dc motor comprising: a stator having a plurality of windings (column 4, line 45) adapted 
to be selectively commutated to (column 4, lines 41-65) produce a rotating magnetic 
flux, a rotor (column 4, line 46) rotated by said rotating magnetic flux; a direct current 
power supply having positive and negative output nodes; commutation devices (fig. 1, 
130) connected to respective windings which selectively switch a respective winding to 
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said output nodes in response to a pattern of control signals wliicli leave at least one of 
said windings unpowered at any one time while the other said windings are powered so 
as to cause stator flux to rotate in a desired direction; digitising means (column 4, lines 
50-59) coupled to one only of said windings for digitising the back EMF induced in that 
winding by detecting the zero crossings of said back EMF signal; and 
a microcomputer (fig. 12, 1200) operating under stored program control (column 18, 
lines 1-8), said microcomputer having an input port (fig. 12, port to back emf on low right 
of 1200) for said digitized back EMF signal and output ports (fig. 12, 1210 links to 100) 
for providing said commutation switch control signals, said microcomputer determining 
from said digitised back EMF signal a measure of the half period thereof by measuring 
the time between the pulse edges in the digitised signal which are due to zero-crossings 
(figs. 2a and 2b are digital versions of applicants fig 4, half period is going to be 180 
degrees, 1 zero cross every 180 degrees; column 8, lines 20-43), said microcomputer 
effectively dividing said determined half period by a number equal to the number of 
stator windings to produce a commutation period (with 180 half cycle, dividing by 
phases 3, gives commutational intervals of 60 degrees, equivalent to 1/3 and 120 
degree, equivalent to 2/3; column 8, lines 20-65; fig. 10, zero crosses every 60 
degrees), said microcomputer producing commutation control signals at said output 
ports to cause the stator flux to rotate whereby switchings of said commutation devices 
are timed to (column 15, lines 44-48; fig. 10) occur at each zero-crossing of said back 
EMF signal and at intervals there between substantially equal to said commutation 
period. 
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With respect to claim 6, Masino teaches motor according to claim 5 wherein said 
microcomputer is programmed to switch (column 15, lines 44-48; fig. 10) said 
commutation devices at intervals between said zero-crossings of said back EMF signal 
which are calculated as one third and two thirds respectively of said measure of half 
period time (with 180 half cycle, dividing by phases 3, gives commutational intervals of 
60 degrees, equivalent to 1/3 and 120 degree, equivalent to 2/3; column 8, lines 20-65; 
fig. 10, zero crosses every 60 degrees). 

With respect to claim 7, Masino teaches motor according to claim 5 wherein said 
microcomputer is programmed to provide said measure of half period time by 
calculating a moving average of successive measured times between pulse edges in 
said digitised signal which are due to zero- crossing (with each phase commutating 
once every half cycle and twice every full cycle (360); fig. 10 zero). 

With respect to claim 19, Masino teaches motor according to claim 6 wherein 
said microcomputer is programmed to provide said measure of half period time by 
calculating a moving average of successive measured times between pulse edges in 
said digitised signal which are due to zero- crossings (with each phase commutating 
once every half cycle and twice every full cycle (360); fig. 10 zero). 

Claims 4, 8, 9, 17, 18, and 20 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Erick Glass whose telephone number is (571 )272-8395. 
The examiner can normally be reached on 9-5 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Benson can be reached on 571-272-2227. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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